Abstract
Introduction
Nowadays, the sharp increase in the number of chronic diseases in the countries of eastern Europe population is noticed. It is deeply connected with a violation of the food quality. Thus, everyday nutrition includes fats of animal origin and simple carbohydrates in a significant amount, while there is a scarcity of protein consumption, macro-and micro elements, dietary fibers, vitamins and other biologically active substances [1] .
The analysis of the assortment structure, volumes of production and the level of consumption of confectionery products by the population of Eastern Europe allows to consider confectionery products made of flour as functional products, which can satisfy various consumer needs. Most of them are characterized by such criteria: attractive appearance, energy value that is high enough, and also, they include proteins, not only carbohydrates and fats [2] .
Cookies are probably one of the most commonly used products made of flour by the confectionery industry. This is a favorite delicacy of millions of adults, as well as of children whose body needs nutrients inflow for normal development. Thus, the development of shortbread cookie recipe of increased biological value is one of the priority tasks for modern confectionery industry.
Excessive consumption of animal fats, that are usually present in large numbers in cookie recipes, leads to deterioration of human health and intensification of many diseases. Therefore, it is possible to increase the competitiveness of this group of products in modern conditions is possible by pumpkin oil usage, which contains a significant amount of essential polyunsaturated fatty acids ω-3 and ω-6. In addition to this, they are the source of essential substances for human bodies (phospholipids, fat-soluble vitamins, sterols, etc.), and this fact makes them indispensable components of nutrition [3] .
For the development of the new type of cookie recipe of increased biological value as a source of useful substances, such ingredients were chosen: pumpkin puree, pumpkin oil and chia seeds. All these natural and physiological functional products contain a significant amount of dietary fibers, polyunsaturated fatty acids, vitamins (B, A, D, K, E, C, PP), macro-and microelements (potassium, calcium, magnesium, sodium, phosphorus), iron, boron, iodine, manganese, copper, selenium, zinc, etc.), which are essential for healthy life [1] .
The purpose of the research is to determine the properties of the shortbread cookie "Pumpkin" with the adding of pumpkin puree, pumpkin seeds and chia seeds, and to determine it nutritional properties.
Analysis of recent research and publications
During the research of scientific works of Denisenko T.M., Kozlova A.V., Iorgacheva K.T., Sirokhman I.V. [2] [3] [4] [5] , devoted to the development of the shortbread cookie recipe with various additives, it was determined that the usage of pumpkin puree dietary fibers and its oil as functional components is the most expedient. They significantly improve the organoleptic properties of products and give an attractive yellow-orange color and harmonious fragrance.
Pumpkin is a kind of natural vitamin and mineral complex. It is widely grown, is unpretentious and well stored throughout the year Table 1 shows the nutritional content of pumpkin [4] . Table 1 Nutritional content of pumpkin [8] 
Nutrients
Content in 100g That is why the development of food products with pumpkin content is appropriate. It allows to create fundamentally new products with the perfect content of nutrients and excellent organoleptic properties. In addition, they have prophylactic and bio corrective effect [5] .
Pumpkin was introduced into a new recipe in the form of pumpkin puree [6] . The chemical composition of used hydrolyzed pumpkin puree with a 10% of mass fraction of solid matter (MFHR) is given in Table 2 . Table 2 Chemical composition of hydrolyzed pumpkin puree [6] Indicator's name HHP MFHR, % 10 ± 0.5 Active acidity, pH 3.2 ± 0.1 Total sugar content, % 7.5 ± 0.5 Content of water-soluble pectin, g/100 g 2.7 ± 0.1 Degree of pectin esterification 60 ± 2.0 Cellulose content, g / 100 2.1 ± 0.1
Due to the high content of dietary fiber, pectin and other nutrients, hydrolyzed vegetable raw material is selected for usage in order to improve the new type of confectionery product made of flour.
Pumpkin oil effects on the nervous system are widely known. It helps to get rid of sleep disturbances, migraine and headaches, chronic fatigue, stress, its light sedative effect restores calmness and calmness [5] .
Сhia, or Salvia Spanish (Lat. Salvia hispanica) is a species of flowering plant in the mint family, Lamiaceae. Its close related spicies Salvia columbariae is also often used. The native land of the plant is Central and South Mexico as well as Guatemala. Today chia is cultivated in many countries in South America and Australia [7] . According to the analysis of literary sources, chia seeds contain twice as much protein as eggs and seven times more than in milk. Also, in Chia there are 3 times more fat than in eggs, 4 times more than in fish, 5 times more than in meat and 15 times more than in milk. Content of ω-3 unsaturated fatty acids in chia seeds is 4 times greater than in the above-mentioned products (see Table  1 ). The content of mineral substances and vitamins in the seeds of chia is very high in comparison with products of animal origin, comparing the content of such elements as calcium, magnesium, phosphorus, iron, copper and vitamins B9 and C [8] [9] .
Materials and methods
According to the aim, the stages of the research were identified in such way: analysis of the chemical composition of new raw ingredients; identification of the optimal composition of the recipe, which could provide high sensory properties of the product; development of the shortbread cookie "Pumpkin" recipe of functional purpose; study of sensory, physical and chemical indicators of the obtained biscuits.
The optimum ratio of three kinds of meal composition was determined by mathematical modeling [9] .
Production of research sample
Shortbread dough with the addition of the estimated number of meal and reference sample for recipe shortbread cookies was prepared according to the method of AACC [13] with some modifications in the recipe, technological card shown in Table 3 [10, 11] .
The recipes of samles of shortbread cookies "Pampkin" are shown in Table 3 . The cookies were cooked with usage of all the food ingredients: the butter was churned for 5-6 minutes. Other ingredients were added in such sequence: whole egg, sugar and vanilla powder, pumpkin puree and oil. They were churned well again, then flour and chia seeds were added into pastry and it was being churned for 1 min. The ready dough was transported into a piping bag and laid through a toothed nozzle of "tubules" with a diameter of 10-12 mm on a dish and baked for 14 minutes with temperature of 200 °C.
Sensory properties of cookies were determined using a twenty-member panelist. Participants were asked to evaluate the coded samples for smell, taste, color and form texture. Each sensory attribute was evaluated on a 5-point scale (1 = extremely disliked, and 5 = very much) and seems like polygon for best described results was made Figure 1 . Shortbread profile was defined by calculation method [12] . 
Physical and chemical analysis
Mass fraction of sugars was made as directed in the AACC Method 10-52 [13] . Mass fraction of moisture was determined based on AOAC Method 934.01: Air Oven Method [14] .
Mass fraction of fat was conducted based on AOAC Method 963.15: Soxhlet Extraction Method utilizing petroleum ether as solvent [14] .
Ash test was carried out based on AOAC Method 923.03: Dry Ashing Method [14] . Water absorption was determined using standard AOAC Method 960.14: Adsorption Indicator Method [14] .
The Calorie content level in a cookie "Pumpkin" placed be calculated by the method of determining the amount of energy released from chemical compounds that are part of the product in the process of biological oxidation of them in an organism used to provide physiological functions of the organism [15] . Method uses the average values of 4 Kcal/g for protein, 4 Kcal/g for carbohydrate, and 9 Kcal/g for fat.
Results and discussion
According to the results of the organoleptic evaluation of the shortbread cookies, a «profilogram» ( Fig. 1) was constructed. It proofs that the best organoleptic quality indices are obtained in sample № 2 of cookie with addition of pumpkin puree 50% and pumpkin oil 20% of the initial laying of raw materials and chia seeds in the proportion of 1.5% of the wheat flour amount had the best indicators.
The addition of pumpkin puree to the shortbread dough has affected the structure and consistency of the products. The introduction of puree has caused an increase of cookie's taste and aroma, a golden color, a stabilization of the shape and surface.
The use of pumpkin puree has led to a change in the color of products: from light yellow to light orange, due to the presence of beta-carotene.
Reducing the norm of powdered sugar led to a decrease of the caloric value of finished goods.
The structure of the cookie has become more fragile and tender, which was noted by the tasters as a positive effect. Thus, a positive influence on the organoleptic parameters of finished goods is shown.
Regarding physical and chemical indicators, the results of the research revealed that all of them are situated within the norms presented for cookie requirements, shown in Table 4 .
The caloric value of the cheque and enriched shortcut biscuit sample is shown in Table  5 .
Based on the results of studying the caloric value indices, it is concluded that the cookie "Pumpkin" has a lower calorie content in comparison with a cheque sample of 78.0 kcal / 324.48 kJ. The obtained results of Table 3 , confirmed that the selected additives do not affect the results of researches and do not change the basic characteristics of the cookie, because all are within the norm for conventional cookies. Using a mixture of pumpkin puree, pumpkin oil chia seeds in the production of "Pumpkin" cookies led to a reduction in the energy value of finished products from 467 to 402.5 kcal by reducing the amount of sugar.
Conclusions
A new type of cookie "Pumpkin" has the high biological value due to the introduction of raw materials of plant origin into its composition -hydrolysed pumpkin puree and pumpkin oil, chia seeds. Samples of a new product are made. The optimal concentration of pumpkin puree, pumpkin oil and chia seeds for harmonic taste and smell are established. Sensory, physical and chemical parameters are investigated.
According to the results of the study, the patent of Ukraine for the useful model of shortbread cookie "Pumpking" was received.
